Overview of newborn hearing screening programs in Brazilian maternity hospitals  by Cavalcanti, Hannalice Gottschalck et al.
BR
O
B
H
L
a
b
R
A
B
h
1
rraz J Otorhinolaryngol. 2014;80(4):346--353
Brazilian Journal of
OTORHINOLARYNGOLOGY
www.bjorl.org
EVIEW ARTICLE
verview  of  newborn  hearing  screening  programs  in
razilian maternity  hospitals
annalice Gottschalck Cavalcanti a,∗, Luciana Pimentel Fernandes de Meloa,
aisa Flávia Soares Fernandes Peixoto Buarquea, Ricardo Oliveira Guerrab
Department  of  Phonoaudiology,  Universidade  Federal  da  Paraíba  (UFPB),  João  Pessoa,  PB,  Brazil
Department  of  Physical  Therapy,  Universidade  Federal  do  Rio  Grande  do  Norte  (UFRN),  Natal,  RN,  Brazil
eceived 4  June  2013;  accepted  30  October  2013
vailable  online  23  May  2014
KEYWORDS
Neonatal  screening;
Hearing  loss;
Hearing
Abstract
Introduction:  Newborn  hearing  screening  has  as  its  main  objective  the  early  identiﬁcation  of
hearing loss  in  newborns  and  infants.  In  order  to  guarantee  good  results,  quality  indicators  for
newborn hearing  screening  programs  are  used  as  benchmarks.
Objective:  To  observe  and  describe  the  reality  of  national  newborn  hearing  screening  programs
in Brazil,  and  to  evaluate  if  they  can  be  referred  to  as  having  quality  indicators.
Methods:  Integrative  literature  review  in  databases  such  as  MEDLINE,  LILACS,  SciELO,  and
Google.
Results: 22  articles  were  analyzed  in  relation  to  newborn  hearing  screening  coverage,  the  place
and period  newborn  hearing  screening  was  performed,  initial  results,  referral  to  diagnostic
procedures,  loss  to  follow-up,  and  occurrence  of  hearing  loss.
Conclusion:  Transient  otoacoustic  emissions  were  the  most  often  used  screening  methodology.
Coverage  varied  widely,  and  only  a  few  maternity  wards  achieved  95%  of  the  cases  screened.
Referral to  diagnostic  procedures  was  under  4%,  but  lack  of  adherence  can  be  considered  a
barrier to  successful  follow-up.  The  occurrence  of  hearing  loss  ranged  from  0%  to  1.09%.  The
involvement  of  government,  physicians,  and  society  is  necessary,  so  that  the  goals  of  newborn
hearing screening  can  be  achieved.
©  2014  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier Editora  Ltda.  All  rights  reserved.
 Please cite this article as: Cavalcanti HG, de Melo LP, Buarque LF, Guerra RO. Overview of newborn hearing screening programs in
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∗ Corresponding author.
E-mail: hannafono@gmail.com (H.G. Cavalcanti).
ttp://dx.doi.org/10.1016/j.bjorl.2014.05.005
808-8694/© 2014 Associac¸ão Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published by Elsevier Editora Ltda. All rights
eserved.
Overview  of  newborn  hearing  screening  programs  347
PALAVRAS-CHAVE
Triagem  neonatal;
Perda  auditiva;
Audic¸ão
Panorama  dos  programas  de  triagem  auditiva  neonatal  em  maternidades  brasileiras
Resumo
Introduc¸ão:  a  triagem  auditiva  neonatal  (TAN)  tem  por  ﬁnalidade  a  identiﬁcac¸ão,  o  mais
precoce possível,  da  deﬁciência  auditiva  em  neonatos  e  lactentes.  Para  garantir  a  eﬁcácia
e eﬁciência  destes  programas  os  índices  de  qualidade  em  relac¸ão  à  triagem,  diagnóstico  e
intervenc¸ão servem  como  orientac¸ão  e  guia.
Objetivo:  Conhecer  e  descrever  a  realidade  nacional  dos  servic¸os  de  TAN  no  Brasil,  e  avaliar  se
os mesmos  podem  ser  considerados  como  detentores  de  indicac¸ão  de  qualidade.
Método: Revisão  integrativa  da  literatura  em  bases  como  Medline,  Lilacs,  Scielo  e  Google.
Resultados:  No  total,  22  artigos  foram  analisados  para  esta  revisão,  referente  à  cobertura
da triagem  auditiva  neonatal,  o  local  e  período  onde  a  TAN  foi  realizada,  resultados  inici-
ais, encaminhamentos  para  diagnóstico,  taxa  de  abandono  do  programa  e  ocorrência  de  perda
auditiva.
Conclusão:  Emissões  otoacústicas  transientes  foi  o  método  de  triagem  mais  utilizado.  A  cober-
tura da  TAN  variou  muito  e  poucas  maternidades  atingiram  a  marca  dos  95%.  O  encaminhamento
para diagnóstico  ﬁcou  abaixo  dos  4%,  porém  a  não  adesão  ao  programa  pode  ser  considerada  uma
barreira para  o  sucesso.  A  ocorrência  de  perda  auditiva  variou  entre  0%--1.09%.  É  necessário  um
maior envolvimento  dos  políticos,  equipes  hospitalares  e  da  sociedade  para  atingir  os  objetivos
da TAN.
© 2014  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado  por
Elsevier Editora  Ltda.  Todos  os  direitos  reservados.
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Hearing  loss  impacts  on  the  capacity  to  communicate,  as
well  as  on  the  social,  emotional,  and  economic  condition
(lower  education)  of  the  individual;  therefore,  preven-
tion  is  one  of  the  strategies  proposed  to  reduce  this
impact.
In  this  context,  the  newborn  hearing  screening  (NHS)  aims
to  identify,  as  early  as  possible,  hearing  loss  in  newborns  and
infants.  It  assesses  auditory  function  through  physiological
and  electrophysiological  measures  of  hearing.  The  goal  is
the  referral  of  infants  at  risk  for  developing  hearing  loss  to
audiological  diagnosis,  so  that  intervention  can  be  initiated
as  early  as  possible.  Therefore,  this  process  should  be  part  of
the  actions  that  comprise  comprehensive  hearing  healthcare
during  childhood.1
In  some  countries,  NHS  is  an  important  tool  for  early
detection  of  hearing  loss  and,  therefore,  the  effectiveness
and  efﬁciency  of  these  programs  should  be  analyzed  and
guaranteed.
Guidelines  that  outline  recommendations  and  deﬁne
quality  measures  as  a  method  to  evaluate  the  results  of
these  programs  have  been  created.  They  are  the  so-called
quality  indicators,  which  recommend  that  the  scope  of  hear-
ing  screening  should  be  considered  universal,  that  it  must
assess  at  least  95%  of  newborns,  and  that  NHS  should  be  per-
formed  within  the  ﬁrst  month  of  life.  They  also  recommend
referral  of  a  maximum  of  4%  of  babies  screened  for  diagno-
sis;  diagnosis  attendance  of  at  least  90%  of  referred  babies
and  follow-up  at  a  maximum  of  three  months  later;  diagnosis
of  permanent  congenital  hearing  loss  in  1%--3%  of  newborns;
and  use  of  hearing  aid  one  month  after  attaining  diagno-
sis,  with  rehabilitation  starting  at  6  months  of  life.  The
screening  should  preferably  be  performed  in  the  maternity
a
o
sard,  before  hospital  discharge,  and  should  be  organized  in
wo  steps  (test  and  retest).2,3
In  Brazil,  there  are  267  hearing  screening  services  in
0  cities  and  13  Brazilian  states,4 ﬁgures  considered  low
or  a  country  that  currently  occupies  the  ﬁfth  position
n  the  world  in  terms  of  size  and  population;  these  ser-
ices  represent  approximately  10%  of  neonates  screened
n  the  country.5 It  seems  that,  unlike  many  developed
ountries,  universal  NHS  remains  a  challenge  for  Brazil,  as
he  socioeconomic  situation  and  resource  availability  vary
onsiderably  from  one  region  to  another.
Studies  indicate  a  prevalence  of  severe/profound  con-
enital  sensorineural  hearing  loss  of  0.5--5/1000  newborns,
hich  is  higher  in  developing  countries5,6 and  thus,  early
iagnosis  is  of  utmost  importance  for  the  appropriate
ommunication  development.  Considering  the  few  epidemi-
logical  studies  that  describe  the  NHS  programs  and  the
iagnosis  of  hearing  loss  in  Brazil,  it  is  necessary  to  perform
 review  of  publications  on  the  occurrence  of  hearing  loss
n  infants  in  Brazil.  The  purpose  of  this  review,  therefore,
as  to  analyze  and  describe  the  national  reality  of  NHS  ser-
ices  in  Brazil,  and  assess  whether  they  can  be  considered
s  having  quality  indication.  The  occurrence  of  hearing  loss,
iagnosed  by  the  NHS,  was  investigated.
ethods
he  present  review  is  characterized  as  an  integrative  review
f  studies  describing  the  results  of  hearing  screening  pro-
rams  in  Brazil.  An  integrative  review  is  a  methodological
pproach  that  allows  for  the  inclusion  of  several  types
f  studies  and  enables  conclusions  in  a  particular  area  of
tudy.7 To  identify  the  studies,  the  following  databases  were
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sed:  MEDLINE,  LILACS,  SciELO,  Google  Scholar,  and  thesis
atabases  of  major  universities.
The  subject  descriptors  (DeCS)  used  were  related  to
he  intervention  (neonatal  screening,  hearing  screening,
ewborn)  and  the  outcome  (hearing,  hearing  loss,  hear-
ng  disorder)  in  all  possible  combinations  associated  with
he  word  ‘‘Brazil’’.  All  periods  until  February  of  2013  were
ncluded,  with  no  restrictions  regarding  language  of  publi-
ation.
To  ensure  that  the  most  studies  would  be  identiﬁed,
ournals  and  abstracts  of  the  congresses  of  the  Brazilian
cademy  of  Audiology,  the  Brazilian  Society  of  Speech  Ther-
py,  and  the  Brazilian  Association  of  Otolaryngology  and
ead  and  Neck  Surgery  between  2008  and  2012,  and  of  the
razilian  Society  of  Pediatrics  between  2006  and  2011  were
anually  researched.  These  dates  were  selected  due  to  the
vailability  of  online  abstracts.  Subsequently,  the  titles  and
bstracts  of  articles  were  read  by  two  reviewers,  indepen-
ently.  Those  that  conformed  to  the  inclusion  and  exclusion
riteria  were  selected.  After  the  selection,  the  reviewers
et  to  agree  upon  the  inclusion  or  exclusion  of  articles.  A
anual  search  for  references  was  also  performed.
The  inclusion  criteria  used  to  describe  NHS  programs
ere:  (a)  population  of  neonates  born  in  public  or  pri-
ate  maternity  hospitals  submitted  to  hearing  screening
ith  electrophysiological  measurements  (transient  evoked
toacoustic  emissions  [TEOAE]  and/or  distortion-product
toacoustic  emissions  [DPOAE]  or/and  brainstem  auditory
voked  potential  [BAEP]);  (b)  operation  of  hearing  screening
rograms  for  at  least  ﬁve  months  to  avoid  inconsistent
esults  that  may  occur  during  the  initial  operation  of  these
rograms.8 The  NHS  must  have  been  carried  out  in  the
aternity  hospital  and  before  discharge;  (c)  description  of
he  hearing  screening  process;  rate  of  screenings  performed
n  relation  to  the  number  of  babies  born  in  the  maternity
ospital,  the  number  of  babies  who  were  unable  to  attain
atisfactory  results  in  the  ﬁrst  evaluation,  the  number  of
eonates  referred  to  retest,  diagnosis  and  description  of  the
umber  of  those  that  did  not  complete  the  ﬁrst  phase  of
earing  screening,  and  percentage  of  hearing  loss  found.
Studies  referring  to  a  speciﬁc  subpopulation  and  lower
uality  studies  (inconsistent  data  or  confusing  discussion)
ere  excluded.
Descriptive  studies  were  evaluated,  as  the  purpose  of
his  review  was  to  assess  the  quality  of  NHS  services  per-
ormed  in  hospitals  in  Brazil  and  the  description  of  hearing
oss  prevalence  as  a  result  of  NHS.
The  presentation  of  the  data  is  limited  to  descriptive
nformation  and  a  narrative  summary,  due  to  the  hetero-
eneity  of  the  articles.  The  description  of  the  NHS  and  its
esults  and  the  prevalence  of  hearing  loss  found  in  these
tudies  were  selected  as  outcomes.
esults
ased  on  the  search  criteria,  195  citations  were  found,
ncluding  articles,  congress  abstracts,  masters  degree  dis-
ertations,  and  doctoral  theses.  Of  this  total,  63  articles
ere  duplicates  and  were  excluded.  Of  the  remaining  132
rticles,  the  title  and  abstract  were  read,  and  78  articles
n
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ere  read  in  full.  A  total  of  22  met  the  inclusion  criteria
nd  were  analyzed  for  this  review.9--34
When  searching  for  studies  describing  NHS  pro-
rams  in  languages  other  than  Portuguese,  three  arti-
les  and  one  summary  in  English,16,23,27,34 13  abstracts
resented  at  congresses,10,16,17,19--22,24,27,30,31,33,34 and  two
issertations11,26 were  found.
Newborns  that  did  not  have  a satisfactory  performance
n  the  initial  hearing  screening  are  referred  for  retesting
ithin  seven  to  30  days.  If  there  is  no  improvement  in  the
lectrophysiological  responses,  they  are  referred  to  audio-
ogical  diagnosis,  which  evaluates  them  through  brainstem
uditory  evoked  potential  (BAEP),  audiometric  tests  with
isual  reinforcement,  and  assessment  of  middle  ear  status.
ost  services  use  a  two-phase  protocol:  the  ﬁrst  phase  is  the
nitial  hearing  screening  and  the  second,  the  retest.  Babies
ho  do  not  have  risk  indicators  for  hearing  loss  and  per-
ormed  well  in  the  initial  screening  are  discharged.  If  the
eonate  has  a  risk  indicator  for  hearing  loss,  even  after  a
ood  performance  in  the  hearing  screening,  the  baby  will
e  referred  for  hearing  follow-up.
Table  1  shows  a  summarized  description  of  all  articles
n  relation  to  cities,  maternity  hospitals  in  which  NHS  was
escribed,  the  period  of  study  performance  and  results,  NHS
ates,  the  ﬁnal  outcome  of  the  ﬁrst  phase,  the  number  of
ewborns  who  did  not  attend  retesting/diagnosis,  and  the
ercentage  of  babies  referred  for  audiological  diagnosis  who
emonstrated  hearing  loss.
iscussion
ll  hearing  health  programs  should  be  analyzed  in  rela-
ion  to  their  cost--beneﬁt  ratio.  Frequently,  the  difﬁculties
aced  for  their  implementation  are  not  ﬁnancial  or  techno-
ogical.  The  lack  of  infrastructure  and  support  services  for
amily  members,  lack  of  quality  control  services  and  uni-
ed  protocols,  follow-up  difﬁculties,  and  high  costs  may  be
esponsible  for  frequent  poor  outcomes.9 An  appropriate
ollow-up  started  at  the  moment  of  the  hearing  screening
rocedure,  progressing  through  the  audiological  diagnosis,
nd  thereby  allowing  an  intervention  to  be  implemented  as
arly  as  possible  is  essential  for  an  effective  NHS  program.35
The  United  States  was  the  ﬁrst  country  to  perform  NHS,
ubsequently  followed  by  many  other  countries.  The  initial
roposal  intended  to  detect  hearing  loss  in  newborns  at  risk,
ut  expanded  to  the  early  identiﬁcation  of  hearing  loss  in
ll  newborns.36 According  to  the  standards  established  by
CIH  and  COMUSA,1,2 for  an  NHS  program  to  be  considered
niversal,  it  must  reach,  six  months  after  its  implantation,
 minimum  of  95%  of  infants  assessed  during  postpartum
dmission,  or  before  one  month  of  life.
This  integrative  review  included  publications  relating  to
HS  programs  in  Brazil  that  indicate  the  rates  of  screened
ewborns,  results  of  NHS  in  the  maternity  hospitals,  refer-
als  for  diagnosis,  prevalence  of  hearing  loss,  and  dropout
ates  at  the  follow-up.
The  rate  of  screened  newborns  in  this  review  varied  sig-
iﬁcantly  between  studies,  and  only  nine  reached  a  95%
ate.16,18--20,22,24,29,32,34 Private  hospitals  showed  lower  rates,
s  NHS  is  not  offered  free-of-charge  in  most  of  them.  Parents
f  newborns  from  the  NICU  represent  a  larger  percentage
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Table  1  Description  of  the  NHS  in  relation  to  the  type  of  maternity  hospital,  city/town,  time  period,  percentage  of  babies  screened  in  relation  to  number  of  live  births  in  the
same period,  result  of  NHS  after  the  ﬁrst  phase,  percentage  of  infants  referred  for  diagnostic  procedures  in  relation  to  the  total  screened  infants,  percentage  of  babies  that
left the  program  at  some  stage,  and  percentage  of  hearing  loss  in  relation  to  the  total  number  of  screened  babies.
References:  study  site,  period,  and  type
of  maternity  hospital
No.  of
screened
newborns
Rate  of
screening
(%)
Method  used Satisfactory
responses
after  retest
(%)
Referred  for
diagnostic
procedures
(%)
Lost  to  follow-up
(%)
Hearing  loss  (%)
Pereira,  2007:  Salvador/BA,  2001--2006,
private
1739  34.80 TEOAE  +  CPR  >90  dbNPS 96.70 1.44 19.40  (retest) Total  1.21%
0.23%  SNHL
0.98%  CHL
Jorge, 2012:  Guaxupé/MG,
12/2009--09/2010,  mixed
508  92.80 TEOAE  97.30 0.20 9.90  (retest) Total  0.20%
Durante, 2004:  São  Paulo/SP,
03/2003--07/2003,  public
1033  94.80 TEOAE  98.90 0.70 5.20  (retest) Total  0.77%
Pádua, 2005:  São  Paulo/SP
03/2003--11/2003,  public
1127  21.20  DPOAE  +  CPR 92.30  3.20 38.10  (retest) Total  0.53%
0.09%  SNHL
0.44%  CHL5.55%  (diagnosis)
Onoda, 2011:  São  Paulo/SP,
02/2004--12/2006,  public
1570  39.30 TEOAE  +  CPR
at  100
dbNPS
98.30 1.13 13.02  (retest)  Total  0.31%
0.25%  SNHL
0.06%  CHL
66.67%  (diagnosis)
Hanna and  Maia,  2010:  São
Paulo/SP,  01/2004--12/2008,
private
20,615 45.30 TEOAE 99.40 0.40 6.50  (retest) Total  0.12%
28.98 (diagnosis)
Chap and  Ribeiro,  2010:  São  Paulo/SP,
10/2006--12/2009,  public
9433  >95.00  TEOAE  95.40  <2.00  6.90  (follow-up)  Total  0.28%
Gelati, 2009:  São  Paulo/SP,
08/2007--08/2008,  public
11,776  68.7  TEOAE  99.30  0.40  9.40  (retest)  Total  0.11%
Berni et  al.,  2010:  Campinas/SP,
07/2007--04/2008,  public
1146 100.00 TEOAE  (2
retests)
91.10 0.80 26.56  (retest)  Total  0.35%
28.60%  (diagnosis)
Oliveira and  Sacco,  2010:
Itapetininga/SP,  09/2010--08/2011,
public
2176  98.24  TEOAE  99.30  0.60  2.8  (retest)  Total  0.09%
Pereira and  Palma,  2012:
01/2010--12/2011,  public
6759  01.90  TEOAE  98.30  1.00  9.60  (retest)  Total  0.06%
Vas and  Matsuzaki,  2012:  Presidente
Prudente/SP,  04/2011--09/2011,  public
403 97.50 TEOAE  97.00  1.20 8.10  (retest)  Total  0.49%
20.00 (diagnosis)
Bevilacqua et  al.,  2010:
Bauru/SP,  3  years,  public
11,466 90.50 TEOAE 96.70 1.40 17.60  (retest)  Total  0.46%
0.00%  SNHL
0.37%  CHL
350
 
Cavalcanti
 H
G
 et
 al.
Table  1  (Continued)
References:  study  site,  period,  and  type
of  maternity  hospital
No.  of
screened
newborns
Rate  of
screening
(%)
Method  used  Satisfactory
responses
after  retest
(%)
Referred  for
diagnostic
procedures
(%)
Lost  to  follow-up
(%)
Hearing  loss  (%)
4.20  (diagnosis)
Almeida, 2009:  São  José  dos
Campos/SP,  04/2007--12/2008,
private
1541 100.00  TEOAE  98.70  0.20 34.70  (retest)  Not  possible
100.00  (diagnosis)
Barreira-Nielsen,  2007:  Vila
Velha  and  Vitória/ES,
2002--2005,  public
4951  68.0  TEOAE  +  CPR
at  90  dbNPS
94.60  0.50 46.30  (retest)  Total  0.28%
0.20%  SNHL
0.08%  CHL
47.40 (diagnosis)
Maggi, 2009:  Santa  Maria/RS,
04/2007--03/2008,  public
1198  66.56  TEOAE  +  CPR  97.00  1.40  17.65  (retest)  Total  0.67%
Boscatto and  Machado,  2012:  Passo
Fundo/RS,  07/2007--07/2010,  public
5045  70.50  TEOAE  (2
retests)
91.90  0.03 50.40  (retest)  Total  0.04%
60.00  (diagnosis)
Faistauer, 2012:  Canoas/RS,
10/2009--09/2010,  public
2165 100.00 TEOAE 95.20 0.50 24.00  (retest)  Total  0.2%
16.00  (diagnosis)
Nascimento and  Narciso,  no  year:
Maringá/PR,  10/2003--09/2004
private
690  29.75  DPOAE  99.10  0.00  28.80  (follow-up)  Baby  was  not
assessed
Mello, 2011:  Maringá/PR,  2007--2008,
public
908  80.70  TEOAE  +  CPR  89.60  1.10  24.7  (retest)  Total  0.44%
0.11%  SNHL
0.33%  CHL
Mattos et  al.,  2011:  Florianópolis/SC,
03/2005--08/2005,  public
765  95.20  TEOAE  +  CPR
Tympanometry  at  retest
96.10  2.00  14.00  (follow-up)  Total  0.32%
Pinheiro, 2009:  Florianópolis/SC,  2006,
public
1416  93.50  TEOAE  +  CPR
Tympanometry  at  retest
86.90  1.90  27.60  (retest)  Total  0.28%
SNHL, sensorineural hearing loss; CHL, conductive hearing loss; TEOAE, transient evoked otoacoustic emissions; DPOAE, distortion-product otoacoustic emissions; BAEP, brainstem auditory
evoked potential; CPR, cochlea palpebral reﬂex.
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follow-up.  Speciﬁc  adaptations  to  the  cultural  context  are
necessary  to  enable  effective  hearing  screening  programs.Overview  of  newborn  hearing  screening  programs  
who  request  the  optional  NHS  service.9 The  private  mater-
nity  hospital  that  had  greatest  success  in  the  screening  rate
was  exclusive  for  treatment  of  insured  pregnant  women.24
The  lack  of  95%  coverage  observed  in  studies  of  public  hos-
pitals  is  caused  by  early  discharge  and  a  small  number  of
audiologists  employed  to  perform  the  hearing  screening  in
these  hospitals,  making  it  impossible  to  assess  hearing  during
at  all  times.16,17,21--24
The  methodology  used  for  the  NHS  was  assessment
through  TEOAE,11,12,16--18,20--29,31--33 and  DPOAE  to  a  lesser
extent.30 Reduced  costs,  better  objectivity,  and  less  inva-
siveness  surely  contributed  to  the  preference  for  this
method,  compared  to  the  use  of  BAEP,  which  evaluates
the  electrophysiological  conduction  of  auditory  stimuli  to
the  peripheral  portion  of  the  brainstem.4 Some  maternity
hospitals  have  added  the  cochlea  palpebral  reﬂex  (CPR),
through  the  use  of  single  or  multiple  bells  in  the  NHS,  but
there  is  no  consensus  on  the  intensity  to  be  used  to  elicit
such  reﬂex.9,10,13,14,25,26,31--33 The  protocols  differ  broadly
regarding  the  type  and  model  of  equipment  used,  as  well
as  the  follow-up  criteria  and  protocols.
Most  studies  showed  satisfactory  NHS  responses  after  the
second  phase  of  retesting,  with  more  than  96%  success  rate.
The  lowest  rate  in  the  two  studies31,33 can  be  attributed  to
unfavorable  environmental  conditions  or  to  the  inexperience
of  the  NHS  audiologist  to  properly  perform  the  assessment.5
The  percentage  of  infants  referred  for  diagnosis  remained
below  4%,  which  is  the  recommended  rate  and  an  indicator
of  screening  quality.
The  rates  describing  the  lack  of  feedback  for  retest  varied
between  5%  and  50%  in  public  hospitals  and  between  9%  and
34%  in  the  private  and  mixed  hospitals.  The  lack  of  adher-
ence  for  diagnosis  showed  high  rates,  between  5%  and  66%
in  public  hospitals  and  between  28%  and  100%  in  the  private
and  mixed  hospitals;  they  are  noteworthy,  as  the  diagnos-
tic  follow-up  showed  lower  adherence  compared  to  retest,
perhaps  because  it  is  be  performed  outside  of  the  mater-
nity  hospital.  The  cities  in  the  countryside  of  the  Southeast
clearly  showed  higher  diagnosis  adherence  rates;  one  expla-
nation  would  be  that  hospitals  in  smaller  cities  facilitate  the
organization  of  NHS  programs.  São  Paulo  was  the  pioneer
city  in  the  implementation  of  NHS,  and  the  initial  discuss-
ions  for  improving  the  structure  of  the  NHS  programs  have
been  developed  for  a  longer  period  of  time.37
The  World  Health  Organization  has  identiﬁed  some  key
elements  for  the  effectiveness  of  NHS  programs.  They
include  providing  information  to  parents,  physicians,  audi-
ologists,  politicians,  and  educators  about  the  importance
of  hearing  and  the  consequences  of  a  late  diagnosis,  the
development  of  an  NHS  screening  and  follow-up  system  at
all  stages,  and  family  centered  support.5
The  present  review  found  a  proportion  of  hearing  loss
that  ranged  from  0%  to  1.09%.  This  result  differs  from
rates  found  in  other  studies  in  developing  countries,  which
reported  percentages  of  hearing  loss  between  1%  and  53%.36
The  NHS  was  implemented  in  some  hospitals  and  regions  in
Latin  America,  but  there  are  no  programs  at  a  national  level
in  the  countries  from  this  region.37
The  lack  of  systematization  in  the  collection  and  analysis
of  data  makes  it  difﬁcult  to  determine  the  actual  prevalence
of  hearing  loss  in  these  newborns.37 Another  explanation
for  the  low  rate  of  hearing  loss  in  newborns  found  in  this
C
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tudy  is  the  lack  of  a  signiﬁcant  number  of  mothers  who
eturn  for  retesting  and/or  diagnosis.  The  follow-up  for  the
udiological  diagnosis  is  essential  for  an  NHS  program  to
ucceed.  The  percentage  of  those  who  return  for  retest-
ng  and/or  audiological  diagnosis  after  discharge  is  an  index
hat  demonstrates  both  the  efﬁciency  of  the  monitoring  pro-
ram  in  the  newborn,  in  the  subsequent  hearing  assessment
hases,  as  well  as  the  willingness  of  parents  to  complete  the
HS  program.
Income,  low  educational  level,  and  low  number  of  prena-
al  consultations  are  reported  in  the  literature  as  obstacles
o  NHS  completion.35,38,39 The  lack  of  awareness  by  the
other  can  result  in  forgetfulness  and  lack  of  adherence
o  the  follow-up.15,40 Studies  have  shown  that  adherence  in
ll  stages  of  NHS  can  be  attained  when  the  medical  staff  of
he  hospital,  as  well  as  nurses,  social  workers,  and  speech
herapists  are  involved  in  the  NHS.23,41--43 One  of  the  sugges-
ions  found  in  the  literature  to  reduce  the  dropout  rate  of
he  program  is  the  aggregation  of  the  NHS  into  other  federal
rograms  such  as  neonatal  screening  tests,  or  growth  and
evelopment  monitoring  programs  performed  in  outpatient
linics.23
Another  suggestion  is  to  advise  mothers  about  the  NHS
nd  hearing  loss  in  newborns  individually,  trying  to  maintain
 favorable  and  peaceful  environment  for  the  emergence  of
oubts.  The  vocabulary  between  the  professional  and  par-
nts  should  be  simple  and  clear,  and  the  advice  can  be  given
y  a  social  worker.41
The  interpretation  of  hearing  loss  prevalence  should  be
onsidered  carefully,  especially  as  there  was  no  heterogene-
ty  in  the  methodology  used  for  hearing  screening,  and  the
ropout  rate  in  the  retest  or  diagnosis  was  demonstrated  to
e  very  high  in  some  studies.10,13--15,18,24,25,27,28,30,33,34
While  countries  with  well-established  NHS  services  are
urrently  concerned  with  diagnosis  follow-up  and  rehabili-
ation,  Brazil  is  still  in  its  infancy  for  the  implementation
f  NHS  programs.  It  is  essential  to  discuss  and  organize  all
hases  in  order  to  achieve  the  goal  of  early  diagnosis.
onclusion
his  literature  review  showed  that  most  NHS  screening  pro-
edures  occurs  at  public  hospitals,  and  less  than  50%  were
ble  to  reach  the  rate  of  95%  of  screened  newborns.  Pro-
ocols  vary  from  service  to  service,  hindering  comparisons
nd  the  establishment  of  quality  standards.  Non-adherence
o  the  audiological  diagnosis  compromises  the  quality  of
ervice  and  represents  one  of  the  major  challenges.  The
ccurrence  of  hearing  loss  was  lower  than  that  expected
hen  compared  to  the  literature.  One  factor  responsible
or  this  result  may  be  the  non-adherence  to  audiologicalonﬂicts of interest
he  authors  declare  no  conﬂicts  of  interest.
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